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^= (54) Title: SOLID ELECTROLYTE 
S (54)|gffia)«¥!F: ia(4:S«S 

^= (57) Abstract: A solid electrolyte having pores with a center pore diameter of 1 to 30 nm and comprising an organic/inorganic 

composite material which has a skeleton comprising organic groups having at least one metal atom, at least one oxygen atom bonded 

^= to the metal atom, and at least one carbon atom bonded to the metal atom or oxygen atom and has ion-exchanging functional groups 

bonded to the organic groups within the pores. The solid electrolyte can have sufficiently high ionic conductivity at low temperatures 
^= even when the relative pressure of water vapor in the atmosphere is less than 1.0, as compared with conventional solid electrolytes 

such as stabilized zirconium. 
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OCH2CH2) loOH. C16H33 (OCH2CH2) 20OH. C18H37 (OC 
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immm i ] 

h y ;^^/^T>'^^'^7i^^ n y K (C18H37N (CHg) 3CI 
> rCisTMAJ i:V^5) 16. 665g (47. 8 8 mm o 1)^4:^ 

l^^1^7k5 0 0 sRXJ^eN N a OH7K^?i^4 0 g (N a OH-^W* : 2 0 0 m 
mol) ^ 1 O 0 Om 1 5 0 ~ 6 0 °C-eM# bTS^^^c^ 

(h V M ^^-e^V i&.Ts TBTEBJ i:V^5) 20 g (4 9. 

6 7mmol) ^Mx.. ^ :^^^^X-Uh\^ts:-^^ib 2 0:^m(Dm^^^ 

m^n<^xmm^\^BTEB^:^m-^^t^. #fetbfcsj^?im^#)^9 5 — 9 8°c 

15 UT^t^^mUXb. #S^tt^J^^#-f-5#?L«J^-^tfrig#:8. 2 2g^#fCo 

^i::. #bti.fc^?L«5i^i^tfriiif*i g^. 3 6m.m%(Dmm^^m-i-^&m- 

J —jVm-^Wi^ 2 5 0ml t^^tS: 7 0 °(ZX 8 B#Fb1^# bfc. 

iiJeiJ: «9tfc^^IlIiKb, ^:7K^i5^ / — /W2 5 0 m 1 ^fflv^fc?^#-, JE^. m.mz. 
mM.. 10-2~l0-^Tor r T'(^^S^]^^Ili^fTV\. i 6^0#?LK)K£^^ 

20 

^^1114 /^e^D, HI 2 i^*-f-Xi^|iiJff^N°^— 1 J^^-f-x^ 

25 ^<^ — l^<D'2. 0 = 1 — 1 0(7)M:^<^^>RSr^;t/^ct><D-e$55o 

-blBM^Oj^^jei^b. #bttfc#?L«^^ya5 2^5£--=^fi^ri•«^/^CD7< y?LSr^ 
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(Dcf''L^|ffl?LE#^i2. 8ninT-fel9. B E T J:b*ffi^{i 8 5 0 m^/ g Tfc !9 . 
lH?L^^f*0. 6 3 cm^-efef?, |ffl?LMOff$(i2. 5 n ml?fc 6 ^ ,t 1?^^ 

±fa<^#?LKfe^ 0 . 5 g 5 0 K*%^Mli^^ 2 3 g ^Jnx.T 9 5 ~ 1 0 5 

L;rc^. ^ ^ v^m7Ktc;!jnx.T 1 0mmM bfco $ ^ 6 Nitm-^i-e 1 mWiW 
^iii^Ccfc «9#e>;h.fclt^^^a. 1 0-2^ 1 O-^T o r r T*^^MbT 

irf^t^h. @#;m^?K5 Omg ^ 7 0°C^ 1 0-2— 1 o r r T+^tcK 

BNTkmit-Thv ^j^TKm^m^mv^xmrni^. 7K^-r;^>' (h+) co^m^wi'^ 

'fb-^ MJ !^7A7k^^^(DMT*<b pHit^^K^^b, ft^bfiO. 0 5N TkB. 

ih'rh})^j^:^mM(Dm~fAtd (ph) /dv mTMviz^n^pH^vx 

^ #?L|*:0#*^ (-CeH4- S i 2O3-) (7):7 3^::^l/>'So 5 1 4. 3% 
;aS;^/i/7}N>'^^b$tLT-Oi. 5 S i -C (SO3H) — S i 0 1. 5--!?*$ 

;^ 5 TO^^^Jig $ ttfc r i: ^^P^i- ^ ^> -e fe S o 
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?LCD'f'.i>|ffl7LE^ft2. 8nmt?fe<9s B E Tlt^ffi^J* 7 6 0 m^/ g T^^fc 19 
.BTL^mno. 5 0 cin2-Cfcf9s lEa?LS®J¥${^ 2. 5 n mT'fc 19 . lfB?Ll^ 

^ 20 = 11. 6. 23. 5, 35. 5 f;i 3 0(7)^— ^:;^S^s.J?)6);i^fc;55^ ^CO'^ 

[|^iiM2] 

I^Wij 1 iicidif^ 5 0 2 3 g (7)ftt> 19 6 0 3 

OgS^fflV^. rS — SS'CTS. 5B#PB1SJ^;;$^^:fcr ii^:^1-(i^JiMl ^IhI^^^ 

@^«il?K4'J-fi3. 2X 1 q/g (DTkm-r^r^-^^^^^ti-S i -ir^^^^fg 

$ti.fco ^(D'^^n. ^JLi^(D'W^ (-C6H4-S i 2O3-) (D:7cn^w:/K 

(D0'h(D8. 3 %:a5;;<.7k4K>'^fl-$tl.T-Oi. s S i -C (SO3H) -S 

CII»|J3] 

1 1-43 tt§ 5 0 2 3 g (Di^t> X) K^^imm ( s o 3) 3 

^?K4^t^ttl. 1 X 1 q/g(^7K*^;r>';dS;j^dit-§r <J;;$s$||fg^tLfc 

o #?L#:cD'fr^ (-C6H4-S i 2O3-) <75:7c3.^V':/S(d5 

(D2. 9%;a5;^/^^>'^'fl::$nT-Oi. 5 S i — CgHg (SO3H) -SiOi. 

{.^Mm 4 ] 

1 ^^*5{t 6 5 0 2 3 g (Df^^ t) 5 0 Kft%M7K^®? ( 
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SO3) XT h^^ nvi^^ui^ (CHCI2CHCI2) M^i^ms 0 s^m\^^ 

. 5 0-6 0 °CT' 5 . 5 0#Ph^^^5: $ -lirfc r t sx^itmmm 1 tmmK i^xm^m 

(D-^^n^ ^Hi^CD'W^ (-C6H4-S i 2O3-) 0:7 0.::^ V-^SO 5 3 
. 1 %^5;;^;/^;i}^>^^f|-$^-C-Ol. 5 S i -CeHg (SO3H) -SiOi. g- 

Nafionll2. T^^^'^M) ^f^a!i-57«^®^#ttMl^^iC^ VNfc 

o 

lEa?L^^65 9 0 %i^m^ir^ 0 . 4 5 g (DTkM^m^m^T^ TK^^f^'fS^fff 
05|ctllX'feoT%lEBai^;as7k-e+5>^3:^fc$ti.S^: 
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imMm 5 ~ 8 ] 

MiM^lKDmi^MMK^'''^^'^/^^^ ^/^yi^^'W: (Nafion, du Po 

^mi:<^SB'^*<^fP]) ;eiSfi**^^T' 0 . 60s 0. 80s 0. 89s 0. 91 
tt}:^X^i^ l.xmMm 5 ~ 8 (D^ V >y h Srf^^ bfc„ 

#fetl.fc-<V:y h(D^tl^^tl^2^kCO^<—Z7yU:tu:^/U7i^lymB: (N a f i o 
nll2sdu Pon 1 1±^) X^^. ^tl^mW\^mM-^/l^ imU : :7 
/i^::rn>^/^7}N>-m (Na f ion) J: 5 ^iJ^';e5Ji$tLfcR^Jt>to 

&^Mie)o#s mUU^: 10 mm) Ji^mM \^Xmt) 3 2 k g X c m^xmU^ 
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